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by an additional 45 seconds of sparging. The reaction was then allowed to stir at room temperature for 6 hours. Next, the reaction mixture was diluted with water (ca. 20 mL) and subsequently extracted three times with CDCl 3 , dried with Na 2 SO 4 and concentrated under reduced pressure for 1 H NMR analysis. Immediately prior to NMR analysis nitrobenzene was added as an internal standard. The resulting solution was subsequently subjected to 1 H NMR analysis to determine yield and selectivity.
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Optimization of the nitrite additive
All entries produced following procedure B with the noted modifications. 
S4
Substrate Scope
In all cases, the selectivity was calculated by ratio of the aldehydic proton signal to the most clear signal from the methyl ketone (usually the methyl). Long relaxation delays (d1=15) were applied due to the long t1 of the aldehydic proton signal. 1 H NMR (500 MHz, CDCl 3 ) δ 9.76 (t, J = 1.8 Hz, 1H), 3.64 (t, J = 5.6 Hz, 2H), 2.43 (td, J = 7.4, 1.9 Hz, 2H), 1.69 -1.24 (m, 12H). Spectral data were in accordance with the literature. . 1 H NMR (500 MHz, CDCl 3 ) δ 9.76 (t, J = 1.6 Hz, 1H), 7.32 -7.27 (m, 2H), 7.24 -7.15 (m, 3H), 2.67 (t, J = 7.6 Hz, 2H), 2.46 (td, J = 7.3, 1.6 Hz, 2H), 1.97 (p, J = 7.4 Hz, 2H). Spectral data were in accordance with the literature. 1 H NMR (500 MHz, CDCl 3 ) δ 9.77 (t, J = 1.2 Hz, 1H), 7.86 -7.82 (m, 2H), 7.75 -7.70 (m, 2H), 3.74 (t, J = 6.8 Hz, 2H), 2.54 (td, J = 7.3, 1.2 Hz, 2H), 2.02 (p, J = 7.0 Hz, 2H). Spectra data were in accordance with the literature. Chem. Soc. 2009 , 131, 9473-9474. 8 C. Chaoxian, Y. Shichao, C. Bonan, Z. Xumu Chem. Eur. J. 2012 
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Reaction Profile
Procedure B was followed. Time points were collected with a Freeslate (formly symyx) at the given times and quenched with a 3:1 mixture of EtOAc and pyridine, followed by GC analysis using tridecane as an internal standard. Reaction temperature is further maintained at 20 ºC throughout the course of the reaction. After GC analysis, the data was processed and graphed using Microsoft Excel. In a drybox under a nitrogen atmosphere, 1 mg (0.013 mmol) Na 15 N 18 O 2 (90% 18 O, 95% 15 N specified by Sigma-Aldrich) was weighed into a 2 mL vial, followed by the addition of 5.2 mg PdCl 2 (PhCN) 2 (0.013 mmol) and 1.8 mg anhydrous CuCl 2 (0.013 mmol). 200 µL of pre-mixed dry t-BuOH and MeNO 2 (15:1) was then added, followed by vigourously agitation for one minute. Following agitation, 2 µL (0.013 mmol) 4-phenyl-1-butene was added. The reaction mixture was stirred for 12 min at room temperature. An aliquot of the mixture 100 µL was then rapidly taken out of the drybox and quenched by addition into 1 mL dry pyridine, immediately followed by freezing in liquid nitrogen. The sample was kept at -178 ºC and was allowed to warm to room temperature directly before injection into the GC-MS.
Labeling Experiment Analysis:
The level of incorporation was determined by the counts of m/z 150, 151 divided by the total counts (of m/z 148, 149, 150, 151) . This % incorporation (73%) was then subsequently adjusted by the initial purity of the 18 O-label (90%) to determine the percentage of 18 O transferred from the nitrite salt (81%).
Mass spectrum of 18O-enriched 4-phenylbutanal:
